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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
light emitting device that increases the density pixeles 
for improving the quality of an image, and a display that 
uses the semiconductor light emitting device. 
SOLUTION: A multicolor light emitting chip 27 is 
provided on the same substrate 21, and a display 29 
uses the chip, thus improving the image quality. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A semiconductor light emitting element equipping the same substrate with a chip of 
multicolor luminescence. 

[Claim 2]The semiconductor light emitting element according to claim 1, wherein a chip of 
multicolor luminescence arranges a luminous layer of monochrome luminescence in parallel to 
the same substrate. 

[Claim 3]The semiconductor light emitting element according to claim 1, wherein a chip of 
multicolor luminescence collects and arranges a luminous layer of monochrome luminescence to 
the same substrate. 

[Claim 4]The semiconductor light emitting element according to claim 1, 2. or 3, wherein a chip 
of multicolor luminescence is LED which has arranged two or more luminous layers of 
monochrome luminescence. 

[Claim 5]A display arranging two or more semiconductor light emitting elements of multicolor 
luminescence to a base material. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the display which used a semiconductor light 
emitting element and it, and relates to the semiconductor light emitting element of multicolor 
luminescence of LED etc., and the display using it especially. 
[0002] 

[Description of the Prior Art]Although some which used the cathode-ray tube and the liquid 
crystal are shown in a display, the display using semiconductor light emitting elements, such as 
LED of monochrome luminescence, has also come to be used. 

[0003]Luminous layers, such as red (R), green (G). or blue (B), are formed in substrates, such as 
GaAs, and this semiconductor light emitting element 10 covers a penetrable synthetic resin, as 
an electrode is attached to this and it is shown in drawing 23. The diameters Do of such a 
semiconductor light emitting element 10 are 3 mm - 7 mm, etc., as this shows drawing 24, they 
are arranged at the base material 11, and he is trying to form the display 12. 
[0004]The size of this display 12 is formed in an angle about several 1,000 mm from an angle 
about several 10 mm, and displays various kinds of information, including a number, a character, 
a text, etc. By the way, since such a display 12 was formed of the semiconductor light emitting 
element 10 of monochrome luminescence, the gap of them became large, the pixel was made 
coarse, and there was a problem referred to as falling image quality. Therefore, when this display 
12 was used for the small portable telephone, a number, a character, a text, etc. were not able to 
be identified exactly. 

[0005]Even if it approached and it had come to have arranged the semiconductor light emitting 
element 10 of monochrome luminescence, in order to solve this problem, but done in this way, a 
pixel could not be made dense enough but there was a problem referred to as being unable to 
raise image quality. 

[0006]Then, an object of this invention is to provide the display using the semiconductor light 
emitting element and it make the pixel of a display dense as carry out multicolor luminescence of 
the semiconductor light emitting element, and image quality was made to improve 
[0007] 

[Means for Solving the Problem]Since an invention of claims 1 and 5 equipped the same 
substrate with a chip of multicolor luminescence, if this is used for a display, it can raise the 
image quality. 

[0008]Since claim 2 and a chip of an invention of multicolor luminescence of four have arranged 
a luminous layer of monochrome luminescence in parallel to the same substrate, if this is used 
for a display, they can raise the image quality and can improve quality. 

[0009]Since claim 3 and a chip of an invention of multicolor luminescence of four collect and 
arrange a luminous layer of monochrome luminescence to the same substrate, if this is used for 
a display, they can raise the image quality and can raise quality further. 
[0010] 

[Embodiment of the lnvention]A 1 st embodiment of this invention semiconductor light emitting 
element and the display using it is described using drawing J I thru/or draw ing 12 below. 
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[001 1]It has the substrates 21, such as GaAs as shown in drawing 2 for manufacturing LED20 of 
3 color luminescence which is one of the semiconductor light emitting elements of multicolor 
luminescence. As shown in drawing 3, the layer boards 22, such as GaN and sapphire, are stuck 
on the upper surface of this substrate 21, and this is patterned as shown in drawing 4, 
[0012]As shown in drawing 5, GaAs layer 23 is grown up into the upper surface of this layer 
board 22 by the liquid phase epitaxy method of LPE. etc. As this GaAs layer 23 shows drawing 6, 
it is removed by etching or wrapping, and the layer board 22 for forming the blue light layer 24 is 
exposed. Let this exposed layer board 22 be the blue light board 22B. 

[0013]As shown in drawing 7, the blue light layer 24 is grown epitaxially by this blue light board 
22B and the upper surface of GaAs layer 23. As this blue light layer 24 shows drawing 8, it is 
patterned by RIE, and the upper surface of GaAs layer 23 is exposed. 

[0014]As this exposed GaAs layer 23 is used as the green emission board 22G and it is shown in 
drawing 9 at this upper surface, the green emission layer 25 is grown epitaxially. This green 
emission layer 25 is patterned by RIE, and a part of upper surface of GaAs layer 23 is exposed. 
[0015]This exposed GaAs layer 23 is used as the red light board 22R, as shown in drawing 9 like 
[ this upper surface ] the case of the green emission layer 25, the red light layer 26 is grown 
epitaxially, and this is patterned by RIE. 

[0016]As the substrate 21 is processed thinly and it is shown in drawing 10 after forming the 
blue light layer 24, the green emission layer 25, and the red light layer 26 in the same substrate 
21, the electrode 24p, 24pp, 25p, 25pp, 26p, and 26pp are formed in the vertical section of blue 
light layer 24 grade. While carrying out isolation of the blue light layer 24 grade formed in this 
way by RIE etc., the chip 27 which made the same substrate 21 arrange three colors in parallel, 
and made this one as dicing etc. were carried out and were shown in drawing 1 1 is formed. 
[001 7]It is packed by the exterior of this chip 27 with the synthetic resin of translucency, and as 
shown in drawing 1, the diameter D1 forms LED20 of 3 color luminescence of the same length as 
the conventional thing. This LED20 is arranged at the base material 28, as shown in drawing 12. 
and it forms the display 29. 

[0018]Since LED20 which used three colors as the same substrate 21 at one is arranged at the 
base material 28, as compared with the display 12 which has arranged the conventional 
monochromatic semiconductor light emitting element 10, a pixel becomes dense, and the display 
29 manufactured in this way can improve image quality. Therefore, this invention display 29 can 
raise image quality remarkably, even if a display is small not to mention the case where a display 
is large. So, the thing of the image quality outstanding as displays, such as a small portable 
telephone, can be obtained. 

[0019]Below, drawing 13 thru/or drawing 22 are used and a 2nd embodiment of this invention 
semiconductor light emitting element and the display using it is described. 
[0020]In a 1st embodiment, the luminous layers 24. 25, and 26 of blue, green, and red are grown 
epitaxially into the same substrate 21 in parallel, the chip 27 of three colors is formed, and 
LED20 was manufactured. On the other hand, the lumi nous layers 24, 25, and 26 of blue, green, 
and red are brought together in one in the same substrate 31, are grown epitaxially into it, the 
chip 34 of three colors is formed, LED30 is manufactured, and it is made to raise the image 
quality of the display 35 further by this in a 2nd embodiment. 

[0021]Since the manufacturing method of LED30 which is a semiconductor light emitting element 
of this multicolor luminescence is the same as the manufacturing method of a 1st embodiment 
almost, identical parts attach identical codes and explain the manufacturing method of a 2nd 
embodiment. 

[0022]It has the substrates 31, such as GaAs as shown in drawing 13 1 for manufacturing LED30 
of 3 color luminescence. The layer boards 32, such as GaN and sapphire, are stuck on the upper 
surface of this substrate 31, and this is patterned. 

[0023]The layer board 32 for removing this by etching or wrapping, as GaAs layer 23 is grown up 
into the upper surface of this layer board 32 by LPE etc. and it is shown in drawing 1 4, and 
forming the blue light layer 24 is exposed. Let this exposed layer board 32 be the blue light board 
32B. As shown in dra win g 15, the blue light layer 24 is grown epitaxially by this blue light board 
32B and the upper surface of GaAs layer 23. 
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[0024]As this blue light layer 24 shows drawing 15 and drawing 16, it is patterned by RIE, and the 
upper surface of GaAs layer 23 is exposed. As this exposed GaAs layer 23 is used as the green 
emission board 32G and it is shown in drawing 17, the green emission layer 25 grows that upper 
surface epitaxially. 

[0025]The graphic display lower part of this green emission layer 25 is patterned by RIE, exposes 
the upper surface of GaAs layer 23, and makes this the red light board 32R. As shown in drawing 
18, the red light layer 26 is grown epitaxially by the upper surface of this red light board 32R, and 
this is patterned by RIE. 

[0026]While processing the substrate 31 thinly as shown in drawing 19 and drawing 20 after 
forming the blue light layer 24, the green emission layer 25, and the red light layer 26 in the same 
board 31, a part of blue light layer 24 is etched to a lower part. Electrode 24pp of another side is 
formed in the upper surface which the electrode 24p etched into the upper surface of this blue 
light layer 24 caudad again, and the electrode 25p, 25pp. 26p, and 26pp are further formed in the 
upper and lower sides of the green emission layer 25 and the red light layer 26. Isolation of the 
blue light layer 24 grade formed in this way is carried out by RIE etc., and the chip 34 which 
brought three colors together in one as dicing etc. were carried out and were shown in drawing 
21 is formed. 

[0027]lt is packed by the exterior of this chip 34 with the synthetic resin of translucency, and 
LED30 of 3 color luminescence is formed. This LED30 is arranged at the base material 28, as 
shown in drawing 22, and it forms the display 35. 

[0028]It can improve the compatibility of luminescence while raising the density of the pixel, 
since the same substrate 31 collects and the display 35 which was carried out in this way and 
manufactured is formed [ the luminous layers 24 and 25 and 26 grades ]. Therefore, improving 
the quality of a pixel cuts this display 35. 

[0029]Although LED of 3 color luminescence was manufactured and the display using this was 
constituted from each above-mentioned embodiment, LED of the frequent occurrence light of 4 
and 5 grades is manufactured, and it may be made to form this in the display using this. Although 
LED was used as a semiconductor light emitting element of multicolor luminescence, instead of 
this, it may be a semiconductor device which are a semiconductor laser of multicolor 
luminescence, and others. 
[0030] 

[Effect of the Invention]Since this invention equipped the same substrate with the chip of 
multicolor luminescence, if this is used for a display, it can raise the image quality. 
[0031]Since the chip of multicolor luminescence of this invention has arranged the luminous 
layer of monochrome luminescence in parallel to the same substrate, if this is used for a display, 
it can raise the image quality and can improve quality. 

[0032]Since the chip of multicolor luminescence of this invention collects and arranges the 
luminous layer of monochrome luminescence to the same substrate, if this is used for a display, 
it can raise the image quality and can raise quality further. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]The front view showing the outline of LED which is an example of a 1st embodiment 
of this invention. 

[Drawing 2]The explanatory view showing the 1st manufacturing process of a 1st embodiment. 
[Drawing 3]The explanatory view showing the 2nd manufacturing process of a 1st embodiment. 
[Drawing 4]The explanatory view showing the 3rd manufacturing process of a 1st embodiment. 
[Drawing 5]The explanatory view showing the 4th manufacturing process of a 1st embodiment. 
[Drawing 6]The explanatory view showing the 5th manufacturing process of a 1st embodiment. 
[Drawing 7]The explanatory view showing the 6th manufacturing process of a 1st embodiment. 
[Drawing 8]The explanatory view showing the 7th manufacturing process of a 1st embodiment. 
[Drawing 9jThe explanatory view showing the 8th manufacturing process of a 1st embodiment. 
[Drawing 10]The explanatory view showing the 9th manufacturing process of a 1st embodiment. 
[Drawing 1 l]The explanatory view showing the 10th manufacturing process of a 1st embodiment. 

[Drawing 12]The explanatory view showing one example of a display using LED manufactured by 
a 1st embodiment. 

[Drawing 13]The explanatory view showing the 1st manufacturing process of a 2nd embodiment. 
[Drawing 14]The explanatory view showing the 2nd manufacturing process of a 2nd embodiment 
[Drawing 15]The explanatory view showing the 3rd manufacturing process of a 2nd embodiment. 
[Drawing 16]The explanatory view showing the 4th manufacturing process of a 2nd embodiment. 
[Drawing 17]The explanatory view showing the 5th manufacturing process of a 2nd embodiment. 
[Drawing 18]The explanatory view showing the 6th manufacturing process of a 2nd embodiment. 
[Drawing 19]The explanatory view showing the 7th manufacturing process of a 2nd embodiment. 
[Drawing 20]The explanatory view showing the 8th manufacturing process of a 2nd embodiment. 
[Drawing 21 ]The explanatory view showing the 9th manufacturing process of a 2nd embodiment. 
[Drawing 22]The explanatory view showing one example of everything but a display using LED 
manufactured by a 2nd embodiment. 

[Drawing 23_]The front view showing the outline of the conventional LED. 

[Drawing 24] The explanatory view showing one example of a display using the conventional LED. 
[Description of Notations] 

10 Semiconductor light emitting element 

1 1 and 28 Base material 
12, 29, and 35 Display 
20, 30 LED 

21 and 31 Substrate 
22B, 32B blue light board 
22G, 32G green emission board 
22R 32R red light board 

23 GaAs layer 

24 Blue light layer 

25 Green emission layer 
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26 Red light layer 

27 and 34 Chip 



[Translation done.] 
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